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Covert Attention Beyond the Range of Eye-movements theory, arguing that although saccade preparation is required for orienting of spatial attention, 89 the maintenance of attention may not be associated with sustained activation of a saccade 90 plan. In contrast, Schneider and Deubel have argued for an opposite direction of causation,
91
proposing that attentional selection is a necessary precondition for the programming of 92 accurate saccades (Schneider, 1995 , Schneider & Deubel, 2002 Rorden, 2012). However, we proposed that the relationship between covert attention and 100 oculomotor control depends on the mode of covert orienting being studied. Specifically, we 101 have argued that exogenous attention (the rapid, unconscious but short-lived facilitation 102 triggered by salient objects in the periphery) is tightly coupled to oculomotor control, 103 whereas endogenous attention (the slow, volitional orienting to task-relevant locations) can 104 be deployed independently of oculomotor control .
105
The idea that exogenous covert orienting is more tightly coupled to oculomotor a paralysis of the extraocular muscles which made her unable to make any eye movements.
114
They observed a deficit of covert, exogenous attention with intact endogenous orienting.
115
Similarly, Gabay, Henick and Gradstein (2010) 
demonstrated that patients with Duanes

116
Syndrome (a developmental disorder associated with an inability to make abductive eye-117 movement) have impaired exogenous orienting but preserved endogenous orienting. 
122
Consistent with the idea that attention could not be shifted to a location that cannot be either in the nasal hemispace (i.e., at a position that can potentially be the goal of a saccadic M A N U S C R I P T
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Covert Attention Beyond the Range of Eye-movements to be around +/-40° (Guitton & Volle, 1987b) . However, using the same paradigm we 137 observed a dissociation between saccade planning and endogenous covert attention (Smith et 138 al., 2012). In our study eye-abduction led to an impairment of exogenous covert orienting to a 139 peripheral cue, but did not affect endogenous attention directed by a central foveal cue. We 140 speculated that this discrepancy in the results occurred because Craigheros' cue was 141 lateralised to one or other side of fixation, and thus has a spatial component that may have 142 engaged the oculomotor system. Consistent with this idea we showed that eye-abduction with the view that covert exogenous orienting of attention is dependent on the oculomotor 149 system whereas covert endogenous orienting is largely independent of the oculomotor 150 system.
151
An issue regarding the interpretation of both eye abduction paradigm and the patient 152 studies is that in both cases there is abnormal eye-proprioception. Proprioception is essential 153 for providing information about the initial motor location and is critical for controlling many 154 aspects of upcoming planned movements (Paap & Ebenholtz, 1976) . In order to execute an 155 accurate eye movement, the eye-muscles communicate with the brain areas responsible for 156 the oculomotor planning. In the case of eye-abduction, participants are asked to turn the eye M A N U S C R I P T
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Covert Attention Beyond the Range of Eye-movements showed that extraocular muscles modulate the deployment of visual attention and Balslev,
161
Gowen and Miall (2011), using TMS, reported that eye proprioception influences the spatial 162 distribution of attention resources. It has been proposed that the attention map incorporates 163 eye-proprioception in order to align the retinotopic representations to the physical locations 164 (Odoj & Balslev, 2016) , suggesting that a distortion of proprioceptive signal would cause a 165 systematic shift of the locus of attention. Thus, abnormal oculoproprioception, rather than 166 disrupted saccade programming, could explain why the ability to orient attention is reduced 167 in the case of eye-abduction and ophthalmoplegia.
168
One way to address this issue is to examine covert orienting to locations that can be 169 seen, but are not directly accessible by a saccadic eye movement. The range of saccadic eye 170 movements is very considerably smaller than the extent of the visual field. Indeed, the EOMR 171 is estimated to be ~40° (Guitton & Volle, 1987a) , whereas the visual field extends to at least Three experiments were designed to test these predictions. Experiment 1 tested 182 exogenous shift of attention whereas experiment 2 tested endogenous shift of attention.
183
Experiment 3 was designed to confirm the observations of Exp.1 and 2 using a within- 
2.
Establishing the Effective Oculomotor Range
193
Each individual that took part in Experiment 1 (n = 25), Experiment 2 (n = 11) and interval (400 to 1200ms), the central cross was removed and the target was displayed (gap of 235 0 ms).
236
The target was a circle shape (diameter .20°) filled with black and grey gradient 237 diagonal stripes orientated either leftward or rightward (see Figure 1 for target illustration).
238
The target was randomly presented at eight various possible eccentricities varying between Table 1 . We also looked at the frequency of corrective saccades, which are saccades that are 
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Covert Attention Beyond the Range of Eye-movements code of ethics. One participant showed more than 40% of error rates and was excluded.
300
Another participant failed to maintain fixation so did not complete the data collection. The initial array comprised a fixation point ("+" sign, .20°) and two white 318 when presented at 10° and a size of 6.5 x 6.5° when presented at 30°.
320
1 Note that the eccentricity of 20° was used as a default value when participants indicated that they were not able to fully see the placeholder/target because it accidentally fell into their blindspot. Due to the display restriction, 44° was the maximal eccentricity at which we could present the cue/target. We used it as a default value for four participants for whom the mean+2sd was larger than this maximum.
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.Peripheral Cueing Task
321
Each trial began with the presentation of a fixation point and placeholders for 1000 322 ms. The cue then appeared at one of the peripheral locations for 100 ms. After a further delay 323 of 0, 100, 200 or 500 ms, the target appeared, this produced SOAs of 100, 200, 400 or 600ms.
324
The target remained visible until the manual response was made.
325
On "Valid" trials, the target appeared at the previously cued location (2/5 of trials) 326 whereas on Invalid trials, the target appeared contralateral to the cued location (2/5 of trials).
327
Valid and Invalid trials were interleaved with catch trials, where the cue appeared but without 328 any target (1/5 of the total trials). Reaction Times (RTs) were measured using a button box 329 set with a TTL trigger, participants were asked to press the upper button when they detected a 
.Data selection and analyses
345
Before analysing data, trials were filtered and excluded if participants made a 346 detectable saccadic eye movement (i.e., amplitude of more than 2°) which corresponds to Greenhouse-Geisser correction to report the corrected degrees of freedom and p values.
366
Significant effects were explored using Bonferroni corrected paired sample t-tests, where the 
Accuracy
401
When participants correctly detected the presence or absence of a target the trial 402 was considered as correct whereas trial was incorrect when they responded that the target was we will just report the means for each condition separately. As shown on 
Discussion
418
In line with previous reports the present experiment showed that stimuli presented 
3.1.3.Data selection and analyses
477
We applied same criteria as in Experiment 1. Saccadic eye movement selection (i.e., As for Experiment 1, we looked at participant's eye position on the fixation square.
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490
Participants were on average perfectly aligned with the central square, eye position variation 491 ranged between -1.98 and 1.97° (M fix = -.02°). The difference between invalid and valid cues for both cues eccentricities was 511 calculated, revealing that on average invalid cues delayed response time by 50 ms in the
512
Below and 45ms in the Beyond condition. This difference was not statistically significant 513 (F(1,11) = 1.11).
515
Accuracy
516
Accuracy was on average very good (98.9%) and did not vary according to either cue 517 eccentricity, validity or SOA. analysis estimated that at least 5 participants would be needed to obtain a statistical power at 551 the recommended .80 level (Cohen, 1988) we made sure that participants were able to detect the exogenous cue when presented in the
570
Beyond condition. To this end participants completed 20 trials in which they reported the 571 M A N U S C R I P T As for Experiment 1 and 2, participants eye-position at the beginning of each trial was 588 aligned with fixation, deviation was on average of 0.05° (range between-2.09° and 2.49°).
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590
Manual reaction time
591
Correct responses to target present trials were analysed and mean reaction times were 592 subjected to a 2*2*2*2 mixed model ANOVA with within subject factors of task .48).
600
ANOVA also revealed a significant 3-way interaction between cue validity, = .06). In contrast, for Endogenous task, the ANOVA revealed a main effect of validity
609
(F(1,11) = 19.63, p < .001, 2 = .86), but no effect of eccentricity and no interaction (all 610 Fs<=2.07). As can be seen on Figure 8 , this 3-way interaction was driven by a cueing effect 611 present for both Below and Beyond EOMR condition in the Endogenous task, but only in the
612
Beyond EOMR condition in the Exogenous task.
613
Finally, a 3-way interaction between SOA, cue validity and task was observed 
Discussion
631
Experiment 3 was designed to directly compare the effect of exogenous and 632 endogenous shift of attention within participants and using the same SOAs for both tasks.
633
Results are in accordance with the observation reported in Exp.1 and Exp.2; that is, we The goal of the present work was to test the claim that exogenous but not endogenous (see Deubel & Schneider, 1996 , Schneider 1995 .
703
One can also interpret our results in terms of Premotor theory. The theory argues that 704 covert attention is driven by activation in 'spatial pragmatic maps', which are the brain areas modulate the speed at which exogenous attention shifts to the cued location, rather than the 
788
It might be argued that there are some limitations to our measure of the EOMR. First,
789
we have decided to take into account the amplitude of the very first saccade. However, it is 790 very well known that there is a large discrepancy between the actual saccade landing 
